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Methods
Most of the cases of glaucoma detected in the original survey were in p-rsons over the age of 6o years, and as the main purpose of the rescreening was to determine whether glaucoma could develop over a period of 5 to 7 years in persons who had been considered not to have glaucoma, the sample was deliberately biased to include a higher proportion of older people. Requests to attend for further examination were therefore sent to:
(i) All subjects aged 70 and over.
(2) One in two of those aged 6o-69.
(3) One in four of those aged 40-59. The selection of cases was made by choosing alternate subjects in (2) and every fourth subject in (3).
The rescreening examination consisted of applanation tonometry using the Goldmann tonometer (the mean of three readings being recorded) and examination of the visual fields using the Globuck apparatus (Buchanan and Gloster, I965) . This consists of a metre screen with 74 stimuli which are exposed briefly in a random order. These tests were performed by glaucoma technicians, and subjects whose tension was 21 mm. Hg or above, or who missed more than five stimuli on the Globuck field, were referred for further examination by an ophthalmologist. If glaucoma was suspected the patients were referred for complete investigation to the Glaucoma Clinic at the Institute of Ophthalmology.
Results 1,275 people were asked to attend, but 505 failed (39.6 per cent.). It will be seen that, as planned, the proportion of subjects in the older age groups is higher than that in the original sample. The age and sex distribution of the 770 examined are shown in Table I , which also shows the percentage of the original population for each age group. The age in this Table is the age at the time of the original survey. The age of rescreening and the sex distribution are shown in Table II . The mean tension readings show the expected slight difference between right and left eyes seen in the original survey, and the slightly higher means in female subjects. It might have been expected that the tensions at the second visit would be slightly higher than at the first, as there is a tendency for tension to increase with age. This was not so, however, and there was a general tendency for the second reading to be lower than the first; a similar trend was found in the follow-up of subjects with ocular hypertension.
The time of day at which the tension is taken is known to influence the readings; in most people the diurnal rhythm results in higher tensions in the morning than in the after- noon. This could have affected the difference between tensions at the two visits if they had been recorded at different times of the day.
The mean tensions of all eyes when the first visit was in the afternoon (after I3.00 hrs) and the second visit was in the morning are shown in Table V . It will be seen that the difference between the means is smaller than that in the eyes as a whole (Table III) . Presumably the tendency for the second reading to be lower had been cancelled in part by diurnal changes which would tend to give a higher tension in the morning. 
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The difference between the mean tensions when the first visit was in the morning and the second in the afternoon is shown in Table VI. In this case the diurnal trend has been added to the downward trend of repeated readings and the differences are larger than in Table III When the first and second visits were both in the afternoon (Table VII) the means for the second visit are slightly higher, but the difference between the first and second visits is less than in Table VI . When both visits were in the morning (Table VIII) the difference between the means is smaller still. The statistical significance of the differences is shown in the Tables.   I 9 group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from 74 subjects were referred from the screening tests for further examination because the tension in one or both eyes was 2i mm. Hg or higher or because they had shown a defect on visual field testing. An analysis of the tensions of the remaining I,466 eyes showed the same trends as those in the whole sample, although, as would be expected, the standard deviations of the means were lower and the differences reached higher levels of statistical significance. These figures are shown in Tables III to VIII. VISUAL FIELD SCREENING One advantage of using the Globuck screener is that the field loss can be recorded numerically as the number of stimuli not seen by the subject. A normal person will miss one or two stimuli in the area of the blind spot, so that the mean field loss of a normal population will be between one and two. The means for right and left eyes in the population rescreened are shown in Table IX . Table IX also shows the figures after excluding the 74 subjects referred from the screening examination for further investigation. As expected, the means fall between one and two, with a lower standard deviation when the referred subjects are excluded. (b) Ocular hypertension andfield defect Three of the subjects with tensions above 2 I mm. Hg had field loss. In one case the field defect was due to high myopia, in another to lens changes, and in the third it was glaucomatous (No. 2734); this case will be discussed later.
(c) Field defect without ocular hypertension 23 subjects demonstrated a field defect on screening. In seven, repeat testing gave normal results. In two the defect was glaucomatous (Nos. 559I and 4508) ; these cases will be discussed later. In the remaining cases ophthalmological examination revealed a cause Igo group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from for the field defect (Table IX) . The false positive rate for visual field screening using the Globuck apparatus was therefore quite low: seven out of 770 tests (less than I per cent.).
(d) Glaucoma Four subjects were diagnosed as having glaucoma, using the criteria described in Part I of this paper: an incidence of 0 52 per cent. One other probably has early chronic simple glaucoma but without a demonstrable field defect. These cases are described briefly below.
No. 3054. Male, age 66: tensions 7 years previously R. i6, L. i8 mm. Hg; on rescreening the tensions were R. I 8, L. 2 Imm. Hg, with shallow cupping of the left disc. 6 months later the tension in the left eye was 32 mm. Hg but no field defect could be demonstrated. In view of the cupping of the disc and raised tension, treatment with miotics was advised.
No. 3744. Female, age 8o: tensions 7 years previously R. 2o, L. 20 mm. Hg; on rescreening the tensions were R. 22, L. 23 mm. Hg, but with no field defect. i year later the tensions were R. 27, L. 27 mm. Hg, and there were marked upper arcuate scotomata with Jocalized cupping of the lower part of both optic discs. Chronic simple glaucoma was diagnosed and miotic therapy was instituted.
No. 2734. Male, age 64: tensions 6years previously R. I6, L. igmm. Hg; on rescreening the tensions were R. i9, L. 23 mm. Hg, with cupping of the left disc and a definite glaucomatous field defect. Chronic simple glaucoma was diagnosed and miotic therapy was instituted.
No. 559I. Female, age 7I: tensions 7 years previously R. I9, L. 18 mm. Hg; on rescreening the tensions were the same, but with a defect in the right field. The right disc appeared cupped with a small haemorrhage on the disc margin. Further investigations confirmed these findings but the water-drinking test was negative and the spontaneous tensions did not rise above I9 mm. Hg. Low tension glaucoma was diagnosed.
No. 4508. Female, age 6o: tensions 6 years previously R. i6, L. I8 mm. Hg; on rescreening the tensions were R. I 5, L. I5 mm. Hg, but a defect was found in the right field with cupping of the disc and a small haemorrhage at the lower pole of the disc. Further investigations confirmed these findings but the water-drinking test was negative and the spontaneous tensions did not rise above 2 Imm. Hg. The patient was considered to have low tension glaucoma.
Discussion
It is generally assumed that a period of raised tension, which may last for many years, always precedes the development of chronic simple glaucoma. Goldmann (I 959) has calculated that field defects will occur over io years after the onset of ocular hypertension. The results of this rescreening programme suggest that field defects can develop over shorter periods than this. As visual field tests were not carried out during the original survey it is not possible to date with certainty the onset of these defects in three of the cases. The optic discs in all the cases ofglaucoma had been considered to be normal on ophthalmoscopic examination during the original survey; and it is very probable that the field defects had developed during the succeeding 6 or 7 years. In No. 3744 the field defect was known to have developed during one year.
Rescreening of populations has also been carried out by Linner and Stromberg (1967) and by N0rskov (I970), and in each case some new cases of glaucoma have been detected in which the disease appears to have developed within 5 years. These results have some practical implications for glaucoma screening, as it is evident that with our present techniques a single negative screening examination does not exclude the pos ibility that glaucoma will develop some 5 years later. Although the incidence ofglaucoma in a population previously screened with negative results is lower than that found in an unselected population of the same age, it is not so low (o052 per cent. in the present series) that it can be ignored. The incidence of open-angle glaucoma (chronic simple and low tension glaucoma) in the original Bedford survey was not greatly higher: 0*7 per cent.). Although the subjects chosen for rescreening contained a higher proportion from the older age groups than the original population, two of the four glaucoma cases were aged 64 and 6o years respectively.
The constancy of tension readings in the normal subjects over a period of 5 to 7 years suggests not only that ocular tension varies little in the individual but also that the observer error in the technique of measurement is small and the technique itself reliable. Summary 770 people who had been found to have no evidence of glaucoma on the Bedford glaucoma survey were rescreened 5 to 7 years later. In most subjects the tension readings were very similar on the second visit, but twelve were found to have tensions of 2 I mm. Hg or above. One of the twelve was diagnosed as having chronic simple glaucoma and another was thought to have early chronic simple glaucoma but without a demonstrable field defect. Three of the subjects with ocular hypertension had a field defect on rescreening and one was confirmed as having chronic simple glaucoma. 23 subjects had field defects on rescreening and two were diagnosed as having low tension glaucoma. Thus four cases of open-angle glaucoma (two of chronic simple and two of low tension glaucoma) were detected in subjects considered normal in the previous survey. A negative screening test for glaucoma does not exclude the development of the disease within 5 to 7 years.
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